We report on the structural transformations of Bioglass Ò during thermal treatments. Just after the glassy transition, at 550°C, a glassy phase separation occurs at 580°C, with the appearance of one silicate-and one phosphate-rich phase. It is followed by the crystallization of the major phase Na 2 CaSi 2 O 6 , from 610 to 700°C and of the secondary phase, silico-rhenanite, at 800°C. The latter evolves from the phosphate-rich glassy phase, which is still present after the first crystallization. In order to control the processing of glass-ceramic products from Bioglass Ò , crystallization kinetics were studied via differential scanning calorimetry measurements in the range of 620-700°C and temperature-time-transformation curves were established.
Introduction
Bioactive glasses are biocompatible and exhibit a strong interfacial bonding with bone. Their bioactivity is attributed to the formation on their surface of a hydroxycarbonated apatite (HCA) layer similar to a large extent to the mineral part of bone. The rate of tissue bonding appears to depend on the rate of HCA formation, which follows a sequence of reactions between the implanted material and the surrounding tissues and physiologic fluids [1] . Hench et al.
[2] proposed a three-step mechanism of HCA formation when the bioactive glass comes into contact with physiologic fluids: ion exchange, dissolution and precipitation. Ion exchange occurs at the bioactive glass surface: cations such as Na + and Ca 2+ from the glass exchange with H + from the surrounding solution. Network dissolution occurs from the breakage of Si-O-Si bonds by the action of hydroxyl ions (OH À ). The hydrated silica (SiOH) formed on the glass surface undergoes rearrangement by polycondensation of neighbouring silanols, resulting in a silica-rich gel layer. Precipitation of the calcium and phosphate ions released from the glass together with those from the solution form a calcium-phosphate-rich layer (CaP) on the surface. The reactions involved in this process were observed by several authors in vitro as well as in vivo [3] [4] [5] . The study of different compositions in the ternary Na 2 O, SiO 2 , CaO system with 6 wt.% P 2 O 5 showed that the 45S5 Bioglass Ò (45 wt.% SiO 2 , 24.5 wt.% Na 2 O, 24.5 wt.% CaO, 6 wt.% P 2 O 5 ) is the most bioactive glass. It is nowadays used successfully as middle ear and dental implants [6] .
The poor mechanical strength of bioactive glasses is a major problem that limits their application as load-bearing implants. Approaches to achieve enhanced mechanical and biochemical properties include transformation
